Inhalation hazards from airborne particulates evaluated by in vitro cyto- and genotoxicity testing: a long-term study over a period of 14 years (1975-1988) from a highly industrialized area.
26 samples of airborne particulates collected between 1975 and 1988 in the highly industrialized Rhine-Ruhr region were analyzed for cytotoxic and genotoxic activity. Samples were extracted by organic solvents and quantitatively transferred to dimethyl sulfoxide for tissue culture experiments. Cytotoxicity testing of samples revealed a dose related loss of cell viability of mouse and human macrophages as well as an impairment of phagocytosis. We observed a reduction of "plating efficiency" of rodent and human lung cell lines induced by extracts. In the presence of extracts we found an inhibition of DNA synthesis, alterations of cell cycle progression and diminished cell growth of rodent, primate and human tissue culture cells. Genotoxic potency of extracts caused dose dependently an induction of "sister chromatid exchanges" in human lymphocyte cultures, Chinese hamster cell line V 79 and human type II pneumocytes of line A 549. Furthermore, we observed by extracts "chromosomal aberrations" in human lymphocyte cultures and a strong "enhancement" of malignant cell transformation of SV40-infected Syrian hamster kidney cells.